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$OVKXZDLNKDW	$EXEDNDU  7KH DVVHVVPHQW RI VXVWDLQDELOLW\ LQ XQLYHUVLWLHV KDV
EHHQ H[DPLQHG LQ D QXPEHU RI FULWLFDO UHYLHZV DQGPHWDDQDO\VHV RQ WKH XVH RI YDULRXV DVVHVVPHQW WRROV %RHU
 HYDOXDWHV D QXPEHU RI YDOXDWLRQ IUDPHZRUNV VXFK DV 67$56 $,6+(  $XGLWLQJ ,QVWUXPHQW IRU
6XVWDLQDELOLW\LQ+LJKHU(GXFDWLRQ$5,6(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DSSUDLVDORUDVVHVVPHQWV\VWHPVZKLFKFDQDFKLHYHVRFLHWDOJRDOV
6WUDWHJLF3ODQIRU6XVWDLQDELOLW\DW0HGLWHUUDQHD8QLYHUVLW\
0HGLWHUUDQHD8QLYHUVLW\ LV ORFDWHG LQ WKH1RUWKRI WKHUHEXLOW WRZQRI5HJJLR&DODEULD$V3RO\WHFKQLFIRU WKH
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DQG SURWHFWLRQ DQG JUHHQ HFRQRP\ GHYHORSPHQW0HGLWHUUDQHD8QLYHUVLW\ DV RWKHU8QLYHUVLWLHV ZRUOGZLGH KDV
HPEUDFHGWKHLPSHUDWLYHPLVVLRQWRUHGXFHHQHUJ\RYHUFRQVXPSWLRQDQGFRQVHTXHQW&2HPLVVLRQV7RLPSOHPHQW
LWD6WUDWHJLF3ODQIRU6XVWDLQDELOLW\DW0HGLWHUUDQHD8QLYHUVLW\!KDVEHHQGUDZXSE\*H9D8/7KHPDLQJRDOLV
WR LGHQWLI\ SURJUDPVPHDVXUHV DFWLRQV SURFHGXUHV LQWHUYHQWLRQV DQG UHDOZRUNV WRSURPRWH D µ5DWLRQDO8VHRI
(QHUJ\¶ DQG UHGXFH HQHUJ\ RYHU FRQVXPSWLRQ DQG&2 HPLVVLRQV 7KH 3ODQ VHWV LQ SODFH WKH8QLYHUVLW\¶V WDUJHW
UHGXFWLRQV LQ FDUERQ GLR[LGH &2 HPLVVLRQV DFFRUGLQJ WR WKH(XURSHDQ8QLRQ DQG:RUOG  VWUDWHJLHV DQG
LGHQWLILHV D IUDPHZRUN RI DFWLRQV RYHU WKH QH[W \HDUV WR JHW HQHUJ\ DQG&2 VDYLQJV DQG WRPHHW LQWHUQDWLRQDO










7KH 6WUDWHJLF 3ODQ IRU 6XVWDLQDELOLW\ DW 0HGLWHUUDQHD 8QLYHUVLW\! LV EDVHG PDLQO\ RQ WKH RSHUDWLRQDO VWHSV
GHVFULEHGEHORZ




Step3 “Ecological passivation” i.e EXLOGLQJ KHDW GLVSHUVLRQ UHGXFWLRQ WKURXJK  URRI LQVXODWLRQ  SODVWHU
UHQRYDWLRQ  ZLQGRZV UHSODFHPHQW PRUH HIILFLHQWZLQGRZ SDQHV DQG JODVVZDOO  VRODU FRQWUROZLQGRZ ILOPV
DSSOLFDWLRQ$FFRUGLQJWRDZHOONQRZQPHWKRGRORJ\WHVWHGLQSURWRW\SHH[SHULPHQWDOEXLOGLQJV
Step4. “Decentralized energy production”³HQHUJ\GHPRFUDF\´i.e.GHVLJQDQGLQVWDOODWLRQRIJHRWKHUPDODQG
SKRWRYROWDLF V\VWHPV IRU HQHUJ\SURGXFWLRQ DVZHOO DV IRU KHDWLQJ DQG FRROLQJ HQHUJ\*HRWKHUPDO HQHUJ\ QHHGV
VXSSO\WKDQSKRWRYROWDLFSODWIRUPURRILQVWDOODWLRQFDQEHXVHGIRUJHRWKHUPDOV\VWHPHQJLQHDQGHOHFWULFDOQHHGV
1.1. Ecological Passivation through alternative scenarios: Sustainable versus Business as Usual (BAU) 
6WUDWHJLF3ODQIRU6XVWDLQDELOLW\DW0HGLWHUUDQHD8QLYHUVLW\!LVEDVHGXSRQUHDOLPSOHPHQWDWLRQRILWVREMHFWLYHV
WKURXJK UHDO ZRUOG ZRUNV LQWHUYHQWLRQV EXLOGLQJ VLWHV chantier. )LUVW SULRULW\ IRU VWUXFWXUDO SHUSHWXDO DQG
SHUPDQHQWUHGXFWLRQRIHQHUJ\FRQVXPSWLRQDQGXVHLVWKHGHILQLWLYHSDVVLYDWLRQRIZDOOVURRIVJODVVHVZLQGRZV
i.e WKHPRVW LPSRUWDQW DUHDV RI HQHUJ\ GLVSHUVLRQV IURP WKH LQGRRU WR WKH H[WHUQDO HQYLURQPHQW 7KH HFRORJLFDO
SDVVLYDWLRQ FRQVLVWV LQ LQQRYDWLYH VROXWLRQV IRU HQHUJ\ XVH UHGXFWLRQ DGRSWLQJ RUJDQLF VXVWDLQDEOH PDWHULDOV IRU
URRIVFXUWDLQZDOOVDQGZLQGRZVHIILFLHQF\$OORIWKHVHZLWKDVSHFLILFIRFXVRQELR!RURUJDQLF!RUQDWXUDO!
DUFKLWHFWXUH7KURXJKWKHGLUHFWREVHUYDWLRQDQGDQDO\VLVFDUULHGRXWRQEXLOGLQJVLQUHDOZRUOGSURWRW\SH\DUGVLV
SRVVLEOH WR LGHQWLI\ ILUVW FDVHV RI ULJKW VXVWDLQDEOH LQWHUYHQWLRQV 0DVVLPR  0XVROLQR 	0DVVLPR 
0DVVLPR7KHVHYLUWXRXVH[DPSOHVDOORZWRLPPHGLDWHO\YHULI\LQJWKHHIIHFWVJHQHUDWHGRQEXLOGLQJFOLPDWH
EHKDYLRXUE\FKRRVLQJDPRQJGLIIHUHQWVFHQDULRFRPSDUDWLYHVFHQDULRVWHFKQLTXH7KHVWUDWHJLFNH\SRLQWLVWRDFW
IRU HQHUJ\ FRQVXPSWLRQ DQG&2 HPLVVLRQV UHGXFWLRQE\ LQWHUYHQLQJ RQ WKH VDPH NLQGRI GHFD\ZLWK DOWHUQDWLYH
DSSURDFKHV7KHFKRLFHRI WKHEHVWDOWHUQDWLYH LVGULYHQE\PDWHULDOVFKDUDFWHULVWLFVDQGEHQHILWVDFKLHYDEOH LQ WKH
VKRUW PLGGOH DQG ORQJ WHUP $OWHUQDWLYH VFHQDULR RI LQWHUYHQWLRQ FRQVLVW LQ WKH RSSRUWXQLW\ WR DFW IRU HQHUJ\
FRQVXPSWLRQ DQG&2 HPLVVLRQ UHGXFWLRQE\GHVLJQLQJ WKH VDPHNLQGRI LQWHUYHQWLRQXVLQJ DOWHUQDWLYHPDWHULDOV
,QWHUYHQWLRQFRVWVDUHDQDO\WLFDOO\HVWLPDWHGDQGUHODWHGWRHIIHFWLYHQHVV$GHHSYDOXDWLRQLVFDUULHGRXWH[DQWHRQ
JRLQJDQGH[SRVWYDOXDWLRQVHYHQWKDQNVWRWKHXVHRIGDWDORJJHUV
1.1.1. The present state scenario 
6WDWXVTXRGRQRWKLQJ
1.1.2. Sustainable Scenario 
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6RODU&RQWURO:LQGRZ)LOPVDSSOLFDWLRQWRUHGXFHWKHEXLOGXSRILQGRRUVXPPHUKHDW
3KRWRYROWDLF DQGJHRWKHUPDO KHDWLQJ V\VWHPVGHVLJQ DQG LQVWDOODWLRQ6FHQDULR HQFRPSDVVHV WKH ³GHFHQWUDOLVHG
HQHUJ\ SURGXFWLRQ´ ie WKH GHVLJQ DQG LQVWDOODWLRQ RI SKRWRYROWDLF V\VWHPV IRU HQHUJ\ SURGXFWLRQ DV ZHOO DV
JHRWKHUPDOV\VWHPIRUKHDWLQJDQGFRROLQJQHHGVVXSSO\
1.1.3. Business as Usual (BAU) scenario 
 
7KLVVFHQDULRHPSOR\VSRSXODUPDWHULDOVFRPPRQO\XVHGLQRUGLQDU\FRQVWUXFWLRQ\DUGVEXLOGLQJVLWHVchantiers









1.2. Cost, effects, benefits estimation (impact) 










RI LQYHVWPHQWFRVW LQ WHUPRISHUPDQHQW VDYLQJ LQKXPDQKDSSLQHVVDQGSURGXFWLYLW\HQHUJ\ELOO&2HPLVVLRQV













WHVWHG DQG H[SHULPHQWHG WKURXJK UHDO EXLOGLQJ SURWRW\SHV WKDWPLJKW EH DQG EHFRPH JRRG H[DPSOHV DQG FUHDWH
UHSOLFDEOHDEDFXVRIDFWLRQVDQGPHDVXUHVIRURWKHUXQLYHUVLW\FDPSXVHV

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&DVH6WXG\DW0HGLWHUUDQHD8QLYHUVLW\
7KH GHHS WKHUPDO NQRZOHGJH DQG FRVWHIIHFWLYHQHVV YDOXDWLRQ KDYH EHHQ DSSOLHG WR 8QLYHUVLW\ FDPSXV
DUFKLWHFWXUHVieEXLOGLQJVRUIDFLOLWLHV,WZDVGHVLJQHGWKH*UHHQLQJDQGEXLOGLQJLQVXODWLRQE\HFRORJLFDOFRUNDQG
ELR HFRORJLFDO OLPH SODVWHU ZLWK LPSUHVVLYH ZHOOEHLQJ UHJXODWRU\ SRZHU 7HFKQLFDO %RGLHV RI &HQWUDO 6WDWH
0LQLVWU\ RI ,QGXVWU\ DQG 5HJLRQDO *RYHUQPHQWV IRXQG WKLV DSSURDFK LQQRYDWLYH DQG DSSURSULDWH 7KH\ DUH
























 kWh per year  
kWh/m2 
per year  
Kgs 
per year  
Kgs/m2 
per year 
%DVHOLQH  ?     ?  
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
)LJ&DVH6WXG\5HJJLR&DODEULD0HGLWHUUDQHD8QLYHUVLW\%XLOGLQJ3URWRW\SH3$8'HSDUWPHQW




7KH VWUDWHJLF 3ODQ IRU 6XVWDLQDELOLW\ DW WKH0HGLWHUUDQHD8QLYHUVLW\ DLPV DW UHGLUHFWLQJ HYHU\GD\PDLQWHQDQFH
ZRUNV WRZDUGV EXLOGLQJ ³VXVWDLQDEOH ELR SDVVLYDWLRQ´ XVLQJ VSHFLILF HFRORJLFDO LQWHUYHQWLRQV 3UHVHQW UHVHDUFK
LQYROYHV H[WHUQDO IODW URRI UHQRYDWLRQ LQFOXGLQJZLQWHU LQVXODWLRQ DVZHOO DV WKH XVH RI QDWXUDO YHQWLODWLRQ LQ WKH
VXPPHU7KLVFDQEHDFKLHYHGE\LWVLPSOHPHQWDWLRQLQDUHDOZRUOG&DVH6WXG\
3.1. Total monetary intervention costs 
7KHWKHUPDOLQVXODWLRQDQGYHQWLODWLRQLQFOXGLQJPDQGDWRU\IORRUUHQRYDWLRQRIWKHIODWURRILQWKH&DVH6WXG\
FRYHULQJPZLWK DHUDWLQJFPWKLFNQDWXUDO FRUN KDV D WRWDO FRVW RI ¼P7KH WRWDO LQYHVWPHQW DPRXQW
FRPHV WR ¼  IRU WKH ZKROH EXLOGLQJ  P [  ¼P    ¼ vs ¼  LQ WKH %$8
VFHQDULR ,W LV RI SDUDPRXQW LPSRUWDQFH WR NHHS LQ PLQG WKDW PRVW RI WKLV VXP PXVW EH VSHQW LQ DQ\ FDVH RQ
XQDYRLGDEOH PDLQWHQDQFH ZRUN FDUULHG RXW LQ DQ XQVXVWDLQDEOH WUDGLWLRQDO ZD\ IRU PDQGDWRU\ ZDWHUSURRILQJ
UHQRYDWLRQ6XVWDLQDELOLW\DFFRXQWVRQO\ IRUD VPDOOSDUWRI WKHH[SHQVHZKLFK LV WKHGLIIHUHQFH LQSULFHEHWZHHQ
XVXDO%$8DQGELRHFRORJLFDOPDWHULDOV
7DEOH&DVH6WXG\5HJJLR&DODEULD0HGLWHUUDQHD8QLYHUVLW\%XLOGLQJ3URWRW\SH3$8'HSDUWPHQW3DVVLYDWLRQ,QYHVWPHQW
  %$8 6XVWDLQDEOH  
  € € € % 
,QWHUYHQWLRQFRVWV     
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3.2. Energy consumption and CO2 emissions 
(QHUJ\SHUIRUPDQFHDQDO\VLVFDUULHGRXWLQWKH&DVH6WXG\WKH3DX'HSDUWPHQWEXLOGLQJKDVVKRZQDQDYHUDJH
WKHRUHWLFDOHQHUJ\QHHGSHUPD\HDURIN:K?PLQWKH%$8VFHQDULRDQGRIN:K?PLQDOWHUQDWLYH










9DOXH 80 %$8 6XVWDLQDEOH 'LIIHUHQWLDO  
1HW(QHUJ\ N:K    
 N:KPD    
&2 .J    
&2 .JP    
3.3. Total annual running costs
&RQVLGHULQJWKHSXUHFRVWRIHQHUJ\EHLQJ¼?N:KDQGLWVWRWDOILQDOVHOOLQJSULFHEHLQJ¼?N:KWKHWRWDO
H[SHQVHRIHQHUJ\PDQDJHPHQWSHU\HDUIRUHDFKVFHQDULRFDQEHREWDLQHG%\VROHO\FRQVLGHULQJWKHURRILQVXODWLRQ
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3.4. Pay-Back period 
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